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Syllabus: Practices & Policies
Franklin High School

Section 1: Course Overview

CourseTitle AP Physics Part 2

Instructor Info Name: David Stroup Contact Info: dstroup@pps.net

Grade Level(s) 11-12

Room # for class Room: S-012

Credit Type of credit: Science Elective # of credits persemester: 1

Prerequisites (if Students should have taken AP Physics Part 1.

applicable)

General Course Advanced Placement Physics Part 2 isan algebra-based course in general physics. Itis equivalentan

Description introductory algebra-based university-level “E & M” (electricity and magnetism) physics course. This course
will be coveredintwo semesters, and will start withamore in-depth trteatment of E & M, proceedingto
fluids, thermodynamics, optics, and modern physics, including nuclearand quantum physics. Itis designed
specifically tofollow AP Physics Part 1. The emphasisinthe course is on gainingan understanding of the
essential concepts and skills of physics, and using the concepts and formulae to solve problems. Laboratory
work will be covered as an integral part of this course.

Section 2: Welcome Statement & Course Connections
Personal Welcome | Welcome to AP Physics Part 2! This is going to be an exciting and very different school year. In this
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class we’ll take a year-long journey of learning through the fundamental physics principals that
explain how the world works — what Sir Isaac Newton called the “System of the World.”

Course Highlights Class meets forapproximately 90 minutes every other day. The school year starts in late August, and we will hay
(topics, themes, areas | 28 weeks to coverthe material, with hopefully two weeks forreview before the AP Physics Part 2 test the aftern
of study) Friday, May 13, 2020 (teststarts at noon). Whatevertime remainsis spent coveringtopics we choose together,
including a competitive water-bottle rocket project.

Students will sign up for an account with the AP College Board and add this class during the first few weeks of
(this will be anin-class activity). You will sign up forthe AP test at this time. Registration onthe AP website is re
and will be needed to access online resources and workbooks. Itis expected tat everyone wiltake the AP test. F
assistance isavailable toanyone who wants to take the AP test and may have difficulty affordingit. If you geta *
the AP test, | will raise your grade to a “B.” If you geta “4” or “5” | will rise your grade toan “A.” For more inforn
aboutthe AP Exam, visit www.apcentral.collegeboard.com

Peercoaching, peerteachingand peerreview are an essential part of our course. Students are encouraged fron
firstday to create or join a study group to work within and out of class — nobody worksina vacuum. Course go
include developing each student’s intuition, creativity, and investigative skills to do the following (abbreviated f¥
2014-15 College Board AP Physics Course Description):

« Use representations and models to communicate scientific phenomena and solve scientific problems.

+ Use mathematics appropriately.

» Engage in scientific questioning to extend thinking or to guide investigations within the context of the AP
course.

+ Plan and implement data collection strategies in relation to a particular scientific question.

» Performdata analysis and evaluation of evidence.

+ Work with scientific explanations and theories.

» Connect and relate knowledge across various scales, concepts, and representations in and across domains.

Course By providing a college-preparatory experience with challenging inquiry-based labs and a focus on
Connectionsto PPS | writing, this course is designed to help students grow to meet the goals of the Graduate Portrait — to
Relmagined Vision | pecome problem solvers, critical thinkers, and lifelong learners. By creating a community of scholars
in which all students are welcome and diversity is honored, it also aims to foster them as equity
leaders and communicators.

Section 3: Student Learning

Prioritized The following standards will be exploredin the course:
Standards

Next Generation Science Standards: HS.Forces and Interaction; HS.Energy, including HS-PS3-1 through 5; HS.Waves and
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Electromagnetic Radiation, including HS-PS4-1 including HS-PS4-1 through HS-PS4-4

In addition, the course is built around the objectives, practices, and “Big ldeas” of the College Board’s AP
Physics program:

What'’s the Big Idea?

AP Physicsis organizedarounda set ofseven “Bigldeas” that we willrevisit throughout the class:

Big Idea 1: Objects and systems have properties such as mass and charge.

Big Idea 2: Fields existing in space can be used to explain interactions.

Big Idea 3: The interactions ofan object with other objects canbe described by forces

Big Idea 4: Interactions between systems can resultinchangesinthose systems

Big ldea 5: Changesthatoccuras a result of interactions are constrained by conservation laws
Big Idea 6: Waves cantransfer energyand momentumfrom one location to another without the permanent transfer of mass and serve 4
mathematicalmodel for the description of other phenomena
Big Idea 7: The mathematics of probability canbe used to describe the behavior of complex systems andto interpret the behavior of qug
mechanical systems

Science Practices:

Science practice 1: The studentcan use representations and models to communicate scientific phenomena and solve scientific
problems.

Science practice 2: The student can use mathematics appropriately.

Science practice 3: The studentcan engageinscientificquestioningto extendthinkingorto guide investigations within the context of
the AP course.

Science practice 4: The studentcan planand implement data collection strategies inrelationto a particular scientific question.

Science practice 5: The student can perform data analysis and evaluation of evidence.

Science practice 6: The student can work with scientific explanations and theories.

Science practice 7: The studentis ableto connectandrelate knowledge acrossvarious scales, concepts, and re presentations in and
across domains.

Learning Objectives:

Learning objectives are outlined at the start of each chapter of OpenStax College Physics for AP Courses.

Syllabus:

UNIT 0. INTRODUCTION AND REVIEW

* Review of basic units and conversions

¢ Review of measurement, calculation, error

* Newton’s Greatest Hits: Review of the basics of Part 1

= Kinematics
s Dynamics
s Momentum
s Energy
Big Ideas 1, 2, 3, 4, 5ike!
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UNIT 1. ELECTROSTATICS [CR2c]

e Electricforce

e Electricfieldisn

e Electric potential

Big Ideas 1, 2, 3, 4, 5t

Learning objectives: 1.B.1.1, 1.B.1.2,1.B.2.2, 1.B.2.3,1.B.3.1,2.C.1.1, 2.C.1.2,2.C.2.1, 2.C.3.1,2.C4.1,2.C4.2, 2.C.5.1,2.C5.2, 2.C.5.3,
2.E.2.1,2.E2.2,2.E.2.3,2.E3.1,2.E3.2,3.A2.1,3.A3.2,3.A3.3,3.A34,3.A4.1,3.A4.2,3.A.43,3.B.1.3,3.B.1.4,3.B.2.1,3.C.2.1,
3.C.2.2,3.C.2.3,3.G.1.2,3.G.2.1,3.G.3.1,4E.3.1,4.E3.2,4E.3.3,4.E3.4,4E.3.5,5.A.2.1

UNIT 2. ELECTRIC CIRCUITS [CR2d]

* Electric resistancels

e Ohm’s Law

e DCcircuits with resistors only

e Kirchhoff's Lawsists:

e Series, parallel, and series-parallel circuits
e Capacitance

e DCcircuits with resistors and capacitors
Bigldeas 1,4, 5

[s}ip}Learning objectives: 1.E.2.1, 4.E.4.1,4.E.4.2,4.E.4.3,4.E5.1,4.E.5.2,4.E5.3,5.B.9.4,5.B.9.5, 5.B.9.6,5.B.9.7, 5.B.9.8, 5.C.3.4, 5.C.3.5,
5.C.3.6,5.C.3.7

UNIT 3. MAGNETISM AND ELECTROMAGNETIC INDUCTION [CR2e]
* Magneticfield

* Magneticforce on a charged particle

* Magneticforce on a current-carrying wire

e Magnetic flux

e Electromagneticinduction: Faraday’s Law

e lenz'slaw

* Motional emf

Big Ideas 1, 2, 3, 4l

Learning objectives: 2.C.4.1, 2.D.1.1,2.D.2.1,2.D.3.1,2.0.4.1,3.A.2.1,3.A.3.2,3.A3.3,3.A4.1,3.A4.2,3.A4.3,3.C3.1, 3.C3.2,4.E1.1],
4E.2.1

UNIT 4. THERMODYNAMICs [CR2a]

* Kinetic theoryit

e |deal gases

e Firstlaw ofthermodynamics

e Thermodynamic processes and PV diagrams

e Heatengines

e Carnotcycle

o Efficiencyiste

e Secondlaw of thermodynamics: entropy

BigIdeas 1, 4, 5, 7itr

Learning objectives: 1.E.3.1, 4.C.3.1, 5.A.2.1,5.B.4.1,5.B.4.2,5.B.5.4,5.B.5.5, 5.B.5.6, 5.B.6.1,5.B.7.1, 5.B.7.2,5.B.7.3, 7.A.1.1, 7.A.1.2,
7.A.2.1,7.A2.2,7.A3.1,7.A3.2,7.A33,7B.1.1,7.B.2.1

UNIT 5. FLUIDs [CR2b]
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e Densityiste!

® Pressure:atmosphericand fluid pressure

* Pascal’s principle

* Buoyantforce

e Archimedes’ principleist

e Flowrate

e Continuity equation

e Bernoulli’s prindple

Big Ideas 1, 3, 5itr

Learning objectives: 1.E.1.1, 1.E.1.2, 3.C.4.1, 3.C.4.2, 5.B.10.1, 5.B.10.2,5.B.10.3, 5.B.10.4, 5.F.1.1

UNIT 6. GEOMETRIC AND PHYSICAL OPTICs [CR2f]

* Reflection

* Image formationbyflatand curved mirrors

e RefractionandSnell's Law

¢ Image formationbythinlenses

e Interference and diffraction

e Doublesslit, single slit, and diffraction grating interference
e Thin filminterference

Big Idea 6

Learning objectives: 6.A.1.2,6.A.1.3,6.A.2.2,6.B.3.1,6.C.1.1,6.C.1.2, 6.C.2.1,6.C3.1, 6.C.4.1,6.E.1.1,6.E.2.1, 6.E.3.1, 6.E.3.2, 6.E.3.3,
6.E.4.1,6.E.4.2,6.E.5.1,6.E.5.2,6.F.1.1,6.F.2.1

UNIT 7. QUANTUM PHYSICS, ATOMIC AND NUCLEAR PHYSICS [CR2g]

e Atoms, atomic mass, massnumber, andisotopes ® Atomic energylevels

e Absorptionand emission spectra

* Models of light: wave and particle

¢ Photoelectric effect

e DeBroglie wavelength

e Wave functiongraphs

* Mass-energy equivalence

* Radioactive decay: alpha, beta and gamma decay

e Halflife

¢ Conservation of nucleon number: fission and fusion

Bigldeas 1,3,4,5,6,7

Learning objectives: 1.A.2.1,1.A4.1,1.C4.1, 1.0.1.1,1.D0.3.1, 4.C4.1,5.B.8.1, 5.B.11.1,5.C.1.1, 5.D.1.6,5.D.1.7, 5.D.2.5,5.D.2.6,
5.0.3.2,5.0.3.3,5.G.1.1,6.F.3.1,6.F.4.1,6.G.1.1,6.G.2.1, 6.G.2.2, 7.C.1.1, 7.C.2.1, 7.C.3.1, 7.C4.1

PPS Graduate | will help students grow theirknowledge and skillsin the following aspects of PPS’s Graduate Portrait:
Portrait
Connections e Inclusive and Collaborative Problem Solvers — everylabisan opportunity for problem solving with the
lab group.
e Inquisitive Critical Thinkers with Deep Knowledge — inquiry-based practices in the sciences foster this
8/27 aspect of the Portrait.

e Resilientand Adaptable Lifelong Learners — thisis the goal of an educationin the sciences.
e Powerful and Effective Communicators — on emphasis on writingin lab papers and written responses
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support college-level writing skills.

e Influential and Informed Global Stewards — this science class will includeimportantissues facing the
globe, such as climate change and resource depletion.

e Optimistic, Future-Oriented Graduates — science education is designed to create a mindset of optimism
aboutthe future and our ability to meet global challenges.

Differentiation/ | will provide the following supports specifically for studentsin the following programs:

accessibility Special Education: Additional time on exams, “chunking” of projectsinto easily managed segments,

strategies and opportunities to retake tests.

supports: 504 Plans: Additionaltime on exams, “chunking” of projects into easily managed segments, opportunities to
retake tests.
English Language Learners: Additional language support, help with unfamiliar terms, written notes and
additional time on projects/tests.
Talented & Gifted: Opportunities for “honors” work and extra credit going beyond the basicexpectations of
the class.
Differentiation:
The nature of inquiry labs and the emphasis on writing projects (in the form of science journal articles) are inter
allow students to go beyondthe “bare bones” of the class and challenge themselves to come up with theirown
procedures and conduct research outside class. Honors will be available to students who complete additional pf
includingan optional video project of science fair project.

Personalized Career Related Learning Experience (CRLE) #1

Learning CareerRelated Learning Experience (CRLE) #2

Graduation -The experience(s) will be:

Requirements (as

applicable in this
course):

Complete aresume
Complete the My Plan Essay
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Section 4: Cultivating Culturally Sustaining Communities

Tier 1 SEL Strategies

| will facilitate the creation of our Shared Agreements that respects and celebrates each student’s race, ability,

Shared
language, and genderinthe following way(s):
Agreements gUage, g gway(s)
¢ We will work collaboratively to brainstorm rules and norms that celebrate student diversity.
¢ We willincorporate rules developed into a consensus document that all students agree to.
| will display our Agreements in the following locations:
¢ Inthe classroom
¢ Inour Canvas online “classroom.”
My planforongoing feedback through yearontheireffectivenessis:
| will maintain a good relationship with the students, checkingin with them as the year progressesand
soliciting their opinions on how well the classroom agreements are working.
Student’s | will cultivate culturally sustaining relationships with students by:
Perspective &
Needs

e | have solicited information on their preferences and attitudes towards learning with a “Getting to Know
You” document. I will work toincorporate their lived experiences and cultural references that are relevant to
them.

e | will use amixture of teachingtechniques, including story-telling and alternative ways of showing
understanding.
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Families can communicate what they know of theirstudent’s needs with me in the following ways:
¢ Remind
¢ My email: dstroup@pps.net.

Empowering | will celebrate student successes in the following ways:
Students
¢ Many assignments will be inthe form of projects that will be displayedinthe classroom.
¢ | will personally talk with students to acknowledge when they do well.
| will solicit student feedback on my pedagogy, policies and practices by:
* Personal conversations.
¢ Opennesstofeedback through Remind and otherchannels.
When class agreements aren’t maintained (i.e. behavior) by astudent | will approachitinthe following ways:
¢ | will remind the class of ouragreements.
¢ | will talkindividually with a student who may not be following ouragreements.
¢ | will communicate with parents and counselors when aproblem s serious.
Showcasing | will provided opportunities for students to choose to share and showcase theirwork by:
Student Assets

¢ Offering optionsforturninginsome work — e.g. to deliveraprojectinclass, or individually to me if talking in
class makes the student uncomfortable.
¢ Displaying projectsinthe classroom

Safety: Sincethisisa laboratoryclass, students are expected toadhere to common sense safety rules for

their protection as well as the protection of othersinthe classroom, norunning, or usingequipmentasa

+
A



toy or weapon. We will use lasersin this class, and theirimproperuse canresultin eye damage; unsafe
behaviormay resultin removal fromthe lab! Respectforlab equipmentisimperative, and deliberate
mistreatment of lab equipment will also resultin exclusion from labs untilitis determined that the student
can be trusted. The student orgroup of students responsiblefor broken equipment will be charged forits
replacement.

COVID Safety:

¢ Masks must be worn at all times, over mouth and nose. Opportunities will be provided to e.g. drink water,
etc.

¢ Atleastone meterof separation will be maintained atall times whenitis possible.

¢ There will be no maskless eatingin the classroom.

| understand the importance of students taking care of theirneeds. Please use the following guidelines when
comingand going from class:

¢ Please arriveready tolearn! Be preparedto answerin discussion, and to set aside conversations with
friends once we start class.

* Whenleavingclass duringthe period (e.g. arestroom break), check with the teacherand obtain a written
hall pass.

¢ Waitfor the end-of-class bell without crowding near the door (practice social distancing!) and make your
way without crowding to the nextclass.

| will collect work from students inthe following way:

Work is primarily turned into me directly. When needed (if astudentis home sick orin quarantine, or for
certain online projects) some assignments may be turnedin through Canvas.

If a student missesadeadline, | will partner with the studentin the following ways so they have the ability to
demonstrate theirabilities:

Students are always given achance to make up missing work. Olderassignments remain available in Canvas.
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Students who missan assignment must negotiate anew due date with me, and create a new due date that
they agree to adhere to. Some formative assignments and quizzes may be dropped to help a student catch up
with summative work (e.g. exams and major projects) that make up the majority of the grade. Although the
gradingis “A to F,” the classis “performance based” inthatin the endit is proof of proficiency on key tests
and projects that will determine the grade.

My planto return studentworkis the following:

Work is returned as soon after grading as possible. Projects and papers are returned with mark-up to provide
feedback. Some tests may be temporarily returned so that students can peruse them whilewe discuss the
classin class, and then collected again.

Directions on how to format submitted work (ex. formal papers, lab reports, etc) can be found here:
Anyworkrequiring specificformatting will be discussed in classin advance, and clearrubrics and graphic
organizers will be provided (which the student should keep in their portfolio/three-ring binder).

If a studentisabsent, | can helpthem get caught up by:
All material will be available inthe Canvas version of the class, and students who are behind can get caught up
at any time.

Section 6: Course Resources & Materials

Materials Provided | | will provided the following materials to students:

¢ Classroom set of textbooks.

¢ Accessto lab materials.

* Downloadablefree textbooks (OpenStax College Physics for AP Courses).
Materials Needed | Please have the following materials forthis course:

e Scientific Calculator (graphing preferred).

* A composition book (stitched) orsimilarbook to serve as a lab note-book. You may be asked about lab
results on a test, in which case that part of the test will be ‘open notebook’ for this book — soyou’d
betterhaveiton you.

¢ Some way of takingand keeping notes separate from the lab notebook.

¢ Athreeringbinder WITHDIVIDERS to keep handouts and homework, AP documents, formallab write-
ups, and tests. You will be expected to maintain this jotebook by the instructor and possibly by your
college, if youwant college creditforthis course!




Franklin can help with any materials you may need as well. Please reach outto me privately and | will help you
get whatyou need.

Course Resources Hereis a link to resources that are helpful to students during this course:
The OpenStax collection for AP Physics:
https://openstax.org/details/books/college-physics-ap-courses

Empowering The following are resources availableforfamilies to assist and support students through the course:
Families
For additional understanding of physics, practice problems, examples, and tutorials, | recommend the Physics
Classroom online:

https://www.physicsclassroom.com/

Section 7: Assessment of Progress and Achievement

Formative As students move through the learning journey during specificunits/topics, | will assess & communicate their
Assessments progressinthe following ways:

¢ Feedback on work completes.
¢ Up-to-date gradesin Synergy.

Summative As we complete specificunits/topics | will provide the following types of opportunities for students to provide
Assessments evidence of their learned abilities:

In additiontoworkin class (projects, labs, and assessments), | will provide opportunities for extra cre dit.

Student Role in Studentsand | will partnerto determine how they can demonstrate theirabilities in the following ways:
Assessment

Students will have the opportunity to work with me and my feedback to redo work and revise papers.

Section 8: Grades
Progress Report Cards & Final Report Cards
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Accessing Grades

Students & Families can go to the following location for up-to-date information about their grades throughout
the semester:

Synergy (FHS’s online parent and student portal for grades and attendance).

| will update student grades at the following frequency:
Grades are updated as soon afterassignments are turnedinasis possible.

Progress Reports

| will communicate the following marks on a progress report:

| use standard letter grades. An “A” inan AP course indicates ahigh level of understanding of and mastery
overthe material. Because of the way assignments and grades are weighted, itis rare fora studentto have a
grade of “F” (below 60%) unless they are missing one or more major grades (tests or quarter projects)
completely.

Final Report Card
Grades

The following systemis used to determineastudent’s grade at the end of the semester:
A: 90-100%

B: 80-89%

C: 70-79%

D: 60-69%

F: <60%

Evaluation:
e Tests45%

¢ Labs Papers:45%
¢ Bi-weekly quizzes, “pop” quizzes (waem-ups and exit tickets), lab hand outs, other projects: 10%

This break-down is approximate.

Homework will be issued inthe form of packets at the start of each unit, and/orassigned online (as those
resources become available). It will be discussed in class and collected, and may be enteredin the
gradebook fora small number of points. Homework packetsinclude an answerkey, soto get credit for
having done the homework you must, naturally, show all work. You must be up to date on homework to
take advantage of options like re-tests and test corrections. Not up to date? Get up to date!

Tests are at the end of major units. Re-tests are allowed with no penalty, but only if you are up to date on
allhomework and papers! The first semesterfinal willbe alargertest with cumulative elements; there will
be no final foreveryone who takes the AP test. If you do not take the AP test, there will be afinal.

Lab Papers are major projects, and are considered to be an important summative (test-like) component of
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the hands-on lab practices part of this class. In other words, you demonstrate that you “get” this part of the
class by doing the paper. There will be just four of these papers throughout the year, and they will bein
science journal format. The intent willbe foryouto learnto do college-level work in this format. Don’t
panicif youdon't know thisyet! Before yourfirst paperis due we will discuss this extensively, read sample
papers, and go overa rubricfor the work you are expectedtodo. We'll learnittogether. If youturn in the
paper on time you will be allowed to revise for points. If youdon'tgetitin in on time youstillowe me a
paper—see me to make a commitmentastowhenyouwill turnitin.

Quizzes are about every two weeks, and are a “quick check” forwhat we learned overthe past two weeks.
If you do betteronthe testthan you did on the quiz, | may drop the quiz. Pop quizzesinclude ‘warm-ups’
and ‘exittickets.’ They will be irregular, fillingin between tests and quizzes, and aren't worth a lot of points.
There are nore-takes on pop quizzes.

In additiontotests and quizzes, pre-assessments will be delivered before key units, including the unit on
Newton’s physics, forces, and gravity.

In addition, we will be using new on-line resources (especially periodic self-checks and workbooks)
provided by the AP College Board. These resources were just made availableto usin August, so we will be
rolling out theiruse asthe yeargoeson.

| use this system forthe following reasons/each of these grade marks mean the following:

Other Needed info (if applicable)
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